Cerebral amino acids and energy metabolites in the growth retarded rat fetus under normoxia and hypoxia.
The effect of intrauterine growth retardation (IUGR) on striatal energy metabolites and amino acid concentrations was studied in the fetuses of eight nulliparous rat dams after uterine artery ligation on day 18 of gestation. On day 22 (term = 23), four dams were subjected to normoxia and four to hypoxia (10% oxygen) for 58 min, while monitoring hemodynamics and blood gases. After decapitation of the dam, fetuses were delivered by sectio and decapitated. The measured parameters in the dams were stable under normoxia but exhibited decreased oxygen availability under hypoxia. Striatal energy balance was preserved in IUGRs, both under maternal normoxic and hypoxic conditions, compared to appropriately grown (AGA) littermates. Under maternal normoxia, the striatal concentration of aspartate was reduced (P < 0.01) in IUGRs and the level of alanine was increased (P < 0.01) as compared to AGAs. Under hypoxia, the level of GABA was higher in IUGRs (P < 0.01). Lactate was increased in all fetuses under hypoxia. It is concluded that striatal energy metabolism is preserved in IUGR rat fetuses in late gestation under both maternal normoxia and hypoxia. Amino acid metabolism, however, is disturbed and depends on the degree of growth retardation and on the severity of perinatal stress.